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ABSTRACT 
ABSTRACT 
 
OBJECTIVE: To find out the effect of eccentric resistance training with aerobics exercise on 
blood lipid profile among younger adults.  
STUDY DESIGN: pre-test post test experimental study design. 
METHODS: 30 subjects who fulfilled the inclusion and exclusion criteria were selected 
through purposive sampling technique and were assigned into two groups. Group A and Group 
B. The group A consists of 15 subjects performed eccentric resistance training with aerobic 
exercise and the group B performed aerobic exercise only. Lipid profile was measured by 
hematological investigation. The scores were taken before and after 6 weeks of training 
RESULTS: The statistical analysis was done using paired‘t’ test between pre test and post test 
values of both the groups. At 5% level of significance the result showed improvement in Total 
cholesterol, HDL, LDL in group A. There is no significant improvement in group B. 
Independent‘t’ test between post values showed significant improvement in  HDL, LDL level in 
the blood     
CONCLUSION: It can be concluded that eccentric exercise with aerobic exercise has greater 
benefit on lipid level in the blood. 
KEY WORDS: Eccentric resistance training, aerobic exercise, lipid profile, VLDL-Very low 
density lipid, HDL-High density lipid, LDL-Low density lipid, Triglycerides,  
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
INTRODUCTION 
 
1. INTRODUCTION 
Cholesterol and triglyceride constitute the lipid particles of the body. These lipids are 
transported in the blood in complexes known as lipoproteins .The main classes of lipoprotein are 
VLDL, HDL, LDL, triglycerides. LDL (Bad cholesterol) particles carry the majority of the 
cholesterol to the cells. HDL (Good cholesterol) removes cholesterol from the tissues and returns 
it to the tissue. 
Hyperlipidaemia is the condition in which abnormality in the lipid profile, encompassing 
a variety of disorders relating to elevations in total cholesterol, LDL or triglyceride and lower 
levels of HDL. Hyperlipidaemias are divided into primary and secondary sub types. Primary 
hyperlipidaemia is usually due to genetic causes, while secondary hyperlipidaemia arises due to 
other underlying causes such as Diabetes. Lipid abnormalities are common in the general 
population, and are regarded as a modifiable risk factor for cardiovascular disease. 
Hyperlipidaemia is a growing worldwide disease with epidemic dimension. It affects large 
number of persons from wide range of group and all the social and economical levels throughout 
the world especially India. 
Over the last 40 years there have been dramatic changes in the human environment, 
behavior and life style .These changes have resulted in increased rate of obesity and metabolic 
disorders. The lack of physical activity in daily life induces obesity and increased risk of hypo 
kinetic diseases, diabetes mellitus, hypertension, hyperlipidaemia, heart disease etc.  Over the 
next decade the epidemic of hyperlipidaemia will continue to escalate. 
Elevated levels of serum cholesterol as well as low levels of HDL cholesterol along with   
hypertension and smoking are the major risk factors for cardiovascular disease. Hyperlipidaemia 
is a primary risk factor for the development of atherosclerosis. With increasing cholesterol 
concentration, there is a increased risk of coronary heart disease. It also affects myocardial 
contractility, excitability and conduction properties independently in the absence of 
atherosclerosis. 
It is indicated that a 1% reduction in a person’s total serum cholesterol level yield 2 to 3 
% reduction in the risk of coronary heart disease. It appears that physical activity will reduce 
serum cholesterol levels when there is a corresponding decrease in the percentage of body fat. 
Physical activity includes aerobic and resistance exercise programs.Aerobic exercise 
comprises as walking, jogging and aerobics helps to reduce total cholesterol level, low density 
lipoprotein cholesterol and triglycerides while elevating the good high density lipoprotein 
cholesterol. 
Aerobic training increases energy expenditure by activation of lipolysis .Therefore 
aerobic training affects the reduction of body weight and body fat, where as resistance training 
affects the maintenance or increase in lean body mass. Resistance exercise is beneficial, since it 
decreases the blood pressure, total and intra-abdominal fat and produces substantial increase in 
the strength, mass, power and quality of skeletal muscle and lowers insulin resistance. 
Combined aerobic and resistance training is the best program to treat obesity and to 
reduce body fat. Generally the resistance training is given in the form of concentric, eccentric 
and isometric forms. Most resistance program includes dynamic repetition with concentric and 
eccentric action. 
Basically the eccentric exercise involves putting tension on the muscle, as it opposes the 
stronger force which causes the muscles to lengthen as it contracts. Commonly this training is 
used in stroke, Parkinson’s and multiple sclerosis patients. Eccentric exercise is an exercise 
modality and is well applicable in sedentary individuals. 
Very few studies have evaluated the relationship between aerobic plus eccentric 
resistance exercise and risk factors for cardiovascular disease, and they have focused mainly on 
elderly people. 
Although high cholesterol is not often found in young children, it may begin to develop 
in adolescents or young adults either as an inherited condition or through unhealthy eating habits 
and can continue into childhood, creating potentially serious health problems. 
 
1.1. NEED FOR THE STUDY 
In the world of literatures, there are number of studies with huge amount of explanations, why 
there is decrease in lipid level following exercise. 
Many studies have stated that the aerobic training helps in reducing lipid levels in blood. 
Eccentric resistance training also helps to reduce the blood lipid level. 
This study aims to find out the effect of eccentric resistance training with aerobic exercise on 
lipid profile. 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
REVIEW OF LITERATURE 
 
2. REVIEW OF LITERATURE 
The review of literature is to understand the accentuated knowledge about the topic being 
reviewed. 
2.1. DEFINITION 
• Prep manual 3rd edition57, these lipids are transported in the blood in complexes known 
as lipoproteins. 
• Davidson’s principles and practise of medicine 19th edition15: Hyperlipidaemia is the 
condition in which abnormality in the lipid profile. 
• Fedrickson (1970)47, introduced a classification of the primary hyperlipidaemias. 
 
2.2. CAUSES OF HYPERLIPIDAEMIAS 
• Davidson’s principles and practise of medicine 19th edition15, primary hyperlipidaemia 
is usually due to genetic causes, while secondary hyperlipidaemia arises due to other 
underlying causes such as Diabetes. 
• Rita patutana59 (2008), has said the risk to develop metabolic syndromes as Hereditary 
factor, dietary factor, excessive weight, sedentary life style, stress factor, smoking and 
age. 
• Fletcher GF,et al 26 ( 1995), concluded that the lack of physical inactivity in daily life 
induces obesity and increased risk of diabetes mellitus, hypertension, heart disease etc. 
2.3. Pathology for hyperlipidimia. 
• Davidson’s principles and practise of medicine 19th edition15, primary hyperlipidemia  
is usually due to genetic causes, while secondary hyperlipidaemia arises due to other 
underlying causes such as Diabetes. 
• Jeffrey Janot,M.S and Len Kravitz,Ph.D (2003)34,  in type II diabetes mellitus the 
specialized cells are able to produce insulin, but the insulin is ineffective  at helping the 
blood sugar to enter the body tissue for producing energy. Glucose will get converted into 
lipid. 
2.4. Risk factors 
• Friedman (1969)3, the major risk factors for cardiovascular disease include hypertension, 
smoking, and elevated levels of serum cholesterol as well as low levels of HDL 
cholesterol. With increasing cholesterol concentration, there is an increased risk of 
coronary heart disease. 
• Conroy R.M et al23, defined major risk factors for cardio vascular disease include 
hypertension, smoking and elevated levels of serum total or LDL cholesterol as well as 
low levels of HDL cholesterol. 
• Castelli WP 55(1984),  suggested that hyperlipidaemia is a well documented risk factor 
for cardiovascular disease. 
• Adner MM et al 5, Lamarche B et al, found out that low concentrations of total serum 
cholesterol and low density lipoprotein cholesterol and low body fat percentage are 
associated with decreased cardiovascular disease morbidity and mortality. 
 
2.5. EXERCISES 
• Lamarche B(1992),26 Blumenthal JA et al  (1991), it suggested that   regular physical 
activity has been shown to improve lipid and glucose metabolism by increasing insulin 
sensitivity and serum HDL cholesterol and decreasing serum  LDL cholesterol and 
triglycerides. 
• Gordom PM,27 Gross FL et al (1994), Berger GMB, Griffith MP et al (1987), 
concluded that acute exercise has also been shown to improve lipid profiles. 
• Campbell (1966)74, concluded that Physical activity will reduce serum cholesterol levels. 
• David K mcculloch17 (2008), stated that Exercise is beneficial to all individuals, 
Exercise promotes cardiovascular fitness and weight loss, lowers blood pressure, 
improves lipid profiles, and improves blood sugar level. 
• Baraz et al6 (1994), explained the benefits of exercise. 
? Exercise lowers serum glucose 
? Exercise augments insulin effect 
? Exercise reduces heart diseases and stroke risk 
? Increases HDL 
? Lowers   LDL 
? Lowers total cholesterol 
? Decrease blood pressure 
• Thomas et al (1995)67, explained that exercise significantly improves glycemic control 
and reduces visceral adipose tissue and plasma triglycerides. 
• Hedden and Boule28 (1998), proposed that exercise plays an important role in reducing 
cholesterol level and weight in type –II diabetes. 
2.6. AEROBIC EXERCISE 
• Angelopoulos TJ27, et al (1993), found favourable changes in triglycerides have been 
reported in men after acute aerobic training. 
• Jason J.Winnick, W.Michael Sherman 32(2007), concluded that aerobic exercise was 
beneficial to improve whole body insulin sensitivity and improving lipid profile. 
• Lindsstrom46 et al (2001), suggested that walking can be safely performed and 
recommended as an adjunct therapy to diet treatment in obese patients. 
• Thomas H.Marwick,68 MD, PhD, chair, Matthew (2009), found out that beneficial 
effects have been reported over shot durations. Improvements in arterial stiffness and 
insulin resistance have been documented only after three weeks of aerobic exercise 
training. 
• Isabel C.D. Ribeiro,RodrigoT 31 (2008), conducted a study on subjects with type 2 
diabetes mellitus .4 months aerobic training compared with a group of sedentary subjects 
.It states that aerobic exercise training in diabetes mellitus improved the HDL efficiency 
against LDL oxidation and favoured HDL maturation. 
• Adria2Giacca et al (1998), showed that plasma glucose level declined during walking. 
• Carol Birch12 (2004), concluded that walking is effective in lowering blood glucose 
level Regular walking will increase insulin sensitivity thereby decreasing blood glucose 
and increasing carbohydrate metabolism. 
 
 
 
2.7 ECCENTRIC EXERCISE TRAINING AND AEROBICS 
• Wood R,76 Reyes R, et al (2001), resistance training is found to be beneficial in older 
persons. 
• Halbest29 JA, Silagyc et al (1999), Hurley BF, Roths, the study shows the effect of 
resistance training on serum lipids is inconsistent. 
• Szapary et al29 (2003), found that resistant training reduces LDL cholesterol level. 
• Hill et al30 (1987), combined aerobic and resistance training is best program to treat 
obesity and reduce fat percentage of body. 
• Alexandria1 (2008), conducted study on patients with diabetes who participated a 
program combining aerobic and high force eccentric resistance exercise and 
demonstrated improvement in glucose control, physical performance and body fat 
composition. 
• Drexel, H20 (2008), has stated that eccentric endurance exercise is less strenuous than 
concentric exercise. Eccentric exercise is the exercise modality with favourable metabolic 
and anti inflammatory effects and is well applicable in sedentary individuals. 
• S. L. Lindstedt62 ,P.C LaStayo and T.E Reich (2001), has mentioned that much greater 
force can be produced eccentrically than concentrically, it has the capability of over 
loading the muscle, the goal of resistance strength training. Force of this magnitude is 
only possible during eccentric contractions. 
• Matthew D51  Hordern, Ph. D (2009), suggested that resistance training should be 
encouraged, and should be moderate to high intensity-2 to -4 sets of 8- to- 10 repetitions 
at a weight that can’t be lifted more than -8 to 10 times, with -1 to -2 minutes rest periods 
in between sets. 
• Jeffrey Janot,M.S34 (1988),  has prescribed eccentric resistance training for type 2 
diabetes mellitus, with a frequency of at least 3 times a week up to five times a week 
.Intensity;40 – 60 % of max HR and time 30 to 60 minutes. 
• Paul LaStayo,PT,PhD44, (2008), has proved that eccentric resistance exercise program 
was specifically designed to increase strength and muscle mass ,using a recumbent 
stepper that produced a lengthening contraction, such as when lowering the dumbbell in a 
biceps curl. 
• Dr.Robin Marcus60 (2008), conducted a study with type 2 diabetes mellitus .In the study 
half the participants did aerobic exercise and other half did aerobics exercises with 
resistance training .After 16 weeks of exercising at three times per week , the group that 
incorporated resistance training had an improved overall body mass index including 
leaner thigh muscles. 
• Balter et al7 (1988), aerobic training affects the reduction of weight and body fat, where 
as resistance training affects the maintenance or increase LBM. 
• Soukup et al63, stated that resistance training improves blood cholesterol profile, 
increases heat function, improves insulin sensitivity, decreases blood glucose level. It 
also improves muscle strength, power and endurance. 
• Darcy J Cuff16 (2003),   concluded that resistance training induce muscle mass 
development. Muscle mass lost with aging, therefore it is particularly important in elderly 
population .The training program that combines both aerobics and resistance training may 
be most advantageous because they combine different mechanisms of action.  
• Marcus60 (2008),  stated that as people age they lose muscle mass and subsequently, 
mobility, resulting in greater risk of falls. Adding resistance training to the regimen leads 
to improved thigh lean tissue which in turn may be an important way for the patients to 
increase resting metabolic rate, exercise tolerance and functional mobility. 
• Kirwan40 and Del Aguila (2003), distinction between concentric and eccentric exercise 
Eccentric exercise is characterized by the muscles lengthening as the tension drops. 
Eccentric exercise causes muscle damage, muscle soreness, edema, and elevation of 
plasma myocellular proteins. 
• William E.Kraus74, MD and Benjamin D. Levine, MD, (2007), conducted study with 
251 adults ,between age group 39 to 70 who were not exercising regularly and had type 2 
diabetes. Both the aerobic and the resistance training group had twice as much 
improvement in blood glucose level. 
• EA Gulve.PhD22 (2008), stated that aerobic exercise is recommended for its beneficial 
effects on glucose control as well as its abilities to retard the progression of other co 
morbidities such as cardiovascular disease. The glucose lowering effects of resistance 
training has additional benefits on sarcopenia. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
AIMS & OBJECTIVES 
3. AIM AND OBJECTIVES 
3.1. AIM 
• To evaluate the effect of resistance training with aerobic exercise on Total cholesterol, 
HDL, LDL, VLDL and triglycerides (lipid profile). 
 
3.2. OBJECTIVES 
• To determine the effect of aerobic exercise on lipid profile. 
• To determine the effect of aerobic exercise with eccentric resistance training on        lipid 
profile. 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
MATERIALS & METHODOLOGY 
 
4. MATERIALS AND METHODOLOGY 
4.1. STUDY DESIGN 
• Pre test and  post test experimental study design. 
4.2. STUDY SETTING 
• Kovai medical centre and Hospital l(KMCH HOSPITALS),Coimbatore. 
4.3. SAMPLING METHOD 
• Purposive sampling method. 
4.4. SAMPLE SIZE 
• Total 30 Subjects. 
• Experimental group- 15 subjects (GROUP A). 
• Control group -15  subjects (GROUP B). 
4.5. STUDY DURATION 
• 6 weeks of training for each person. 
4.6. CRITERIA FOR SELECTION 
4.6.1. INCLUSION CRITERIA 
• Age 20 to 30 years. 
• Males. 
• Total cholesterol level less than 250 mg/dl. 
4.6.2. EXCLUSION CRITERIA 
• Coronary artery disease 
• Respiratory disease 
• Orthopaedic  disease 
• Smokers 
• Alcoholic 
• Thyroid problems 
• Type-1 Diabetes Mellitus 
• Type -2 Diabetes Mellitus 
4.7. HYPOTHESES  
? 4.7.1. NULL HYPOTHESIS 
? H01- There is no significant effect of aerobic exercise on lipid profile in younger 
adults. 
? H02- There is no significant effect of resistance training with aerobic exercise on 
lipid profile in younger adults. 
? H03-There is no significant difference between aerobic exercise and aerobic 
exercise with resistance training on lipid profile in younger adults. 
? 4.7.2 ALTERNATE HYPOTHESIS 
? HA1- There is significant effect of aerobic exercise on lipid profile in younger 
adults. 
? HA2- There is significant effect of eccentric resistance training with aerobic 
exercise on lipid profile in younger adults. 
? HA3- There is significant difference between aerobic exercise and aerobic exercise 
with eccentric resistance training on lipid profile in younger adults. 
 
  4.8. MEASUREMENT TOOLS 
• Haematological investigation of lipid profile (Total cholesterol, 
HDL,LDL,VLDL,Triglycerides). 
 
4.9. STUDY METHOD 
30 subjects who satisfy the inclusion criteria are selected   and arranged in 2 
groups.They are experimental group (group A), Control group (group B).  Experimental 
group are treated with aerobic exercise with eccentric resistance training 
Control group are treated with aerobic exercise alone. 
 
? 4.9.1. TECHNIQUE 
? 4.9.1.1. AEROBIC EXERCISE  
1. METHODS: 
o Warm up phase 
• Breathing exercise (2 minutes). 
• Stretching for Pectoralis major, triceps, Hamstring, calf muscles, 
quadriceps. ( active static stretching each muscle hold for 30 sec, 2 
repetition). 
• Slow walking.  (3 minutes). 
o Dynamic phase 
• Exercise mode –walking. 
• Intensity- 60 to 80 % of Target Heart Rate. 
• KARVONEN’s FORMULA: 
THR=(HRmaxHRrest)(0.40&0.85)}+ Hrrest. 
• Duration 10 MIN. 
• Frequency 5 Days /week. 
o Cool down phase 
• Slow walking (5 minutes). 
• Breathing exercise (2 minutes). 
• Ankle toe movements(3 minutes). 
 
2. PROGRESSION: 
WEEK WARM UP DYNAMIC COOL DOWN 
0-2 10 min 10 min 10 min 
2-4 10 min 20 min 10 min 
4-6 10 min 30 min 10 min 
 
? 4.9.1.2. ECCENTRIC RESISTANCE TRAINING 
1. METHODS 
The subjects 10 RM is calculated. Then according to Delorme method the 
resistance is given for the eccentric resistance training. 
o Lowering the sand bag in a biceps curl. 
o Lifting a weight with both legs and lowering it with one leg. 
 
         LOWERING THE SAND BAG IN A BICEPS CURL. 
• Subject is made to sit comfortably. 
• Weight is given in one hand. 
• While doing flexion of the elbow, this hand is supported by the other hand. 
During extension of elbow, that support is removed. 
• The same procedure is repeated for the other hand also. 
• This is repeated for 5 times then it was progressed up to 10 times. 
o LIFTING A WEIGHT WITH BOTH LEGS AND LOWERING IT WITH ONE 
LEG 
• Subject is made to sit in high sitting. 
• Weight is given to one leg. 
• While doing extension of the knee, the leg is supported by the other leg. 
• While doing flexion of the knee, the support is removed. 
• The same procedure is repeated for the other leg also. 
• This is repeated for 5 times then it is progressed up to 10 times. 
o DELORME METHOD 
• 10 lifts with ½ 10 RM. 
• 10 lifts with ⅓10 RM. 
• 10 lifts with 10 RM. 
 
 
 4.10. PHOTOGRAPHIC ILLUSTRATION 
• ECCENTRIC RESISTANCE EXERCISE FOR BICEPS 
 
 
 
  
• ECCENTRIC RESISTANCE EXRCISE FOR QUADRICEPS 
 
 
 
  
 
4.11. OUT COME MEASURES 
• BLOOD CHOLESTREOL LEVEL-HAEMATOLOGICAL INVESTIGATION 
Total cholesterol, HDL, LDL, VLDL, Triglycerides. 
 
 
 
 
 
 
 
 
 
4.12. STATISTICAL ANALYSIS 
• Pre-test and Post-test values of the study will be collected and assessed for variation in 
improvement & their results will be analyzed using Independent `t’ test and Paired `t’ 
test. 
 
INDEPENDENT `t’ TEST (between groups) 
 
࢚ ൌ
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PAIRED `t’ TEST (within groups) 
t =ࢊ
ഥ√࢔
ࡿ
 
Where, 
S =ට∑ ࢊ
૛ିඃࢊഥඇ
૛
ൈ࢔
࢔ି૚
 
 
S=combined standard deviation 
ࢊ૚&ࢊ૛ =difference between initial & final readings in group A &group B   
respectively. 
࢔૚&࢔૛=number of patients in group A & group B respectively. 
ࢄ ૚തതതത&ࢄ૛തതതത =Mean of group A & group B respectively. 
Level of significance: 5%. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
DATA PRESENTATION 
5. DATA PRESENTATION 
5.1. TABULAR PRESENTATION 
Paired ‘t’ Test  
Table 5.1.1: Paired‘t’ test value for Total Cholesterol (mg/dl) among Experimental group. 
Mean 
Mg/Dl 
Pre test  Post test  
158.77 
 
153.33 
 
‘T’ Value 4.300 
P value&   Level 
Of Significance P<0.05 & Significant 
  
Table 5.1.2: Paired‘t’ test value for LDL in mg/dl among Experimental group. 
 
Mean 
Mg/Dl 
Pre test  Post test  
94.83 85.27 
‘T’ Value 4.846 
P value&   Level 
Of Significance p<0.05 & Significant 
 
 
Table 5.1.3: Paired‘t’ test value for HDL in mg/dl among Experimental group. 
 
Mean 
Mg/Dl 
Pre test  Post test  
48.45 53.24 
‘T’ Value 2.43 
P value&   Level 
Of Significance p<0.05 & Significant 
 
 
Table 5.1.4: Paired‘t’ test value for VLDL in mg/dl among Experimental group. 
 
Mean 
Mg/Dl 
Pre test  Post test  
16.28 14.42 
‘T’ Value 1.02 
P value&   Level 
Of Significance p>0.05 & Not Significant 
 
 
 
Table 5.1.5: Paired‘t’ test value for Triglycerides in mg/dl among Experimental group. 
 
Mean 
Mg/Dl 
Pre test  Post test  
72.89 72.79 
‘T’ Value 0.29 
P value&   Level 
Of Significance p>0.05 & Not Significant 
 
 
Table 5.1.6: Paired‘t’ test value for Total Cholesterol (mg/dl) among Control group. 
 
Mean 
Mg/Dl 
Pre test  Post test  
167.54 165.45 
‘T’ Value 1.035 
P value&   Level 
Of Significance p>0.05 & Not  Significant 
 
 
 
Table 5.1.7: Paired‘t’ test value for LDL in mg/dl among Control group. 
 
Mean 
Mg/Dl 
Pre test  Post test  
102.71 99.11 
‘T’ Value .597 
P value&   Level 
Of Significance p>0.05 &  Not Significant 
 
 
Table 5.1.8: Paired‘t’ test value for HDL in mg/dl among Control group. 
 
Mean 
Mg/Dl 
Pre test  Post test  
31.19 32.64 
‘T’ Value 1.964 
P value&   Level 
Of Significance p>0.05 & Not Significant 
 
 
 
Table 5.1.9: Paired‘t’ test value for VLDL in mg/dl among Control group. 
 
Mean 
Mg/Dl 
Pre test  Post test  
32.24 31.80 
‘T’ Value .908 
P value&   Level 
Of Significance p>0.05 & Not  Significant 
 
 
Table 5.1.10: Paired‘t’ test value for Triglycerides in mg/dl among Control group. 
 
Mean 
Mg/Dl 
Pre test  Post test  
78.30 77.18 
‘T’ Value .894 
P value&   Level 
Of Significance p>Not significant 
 
 
 
Independent ‘T’ Test 
5.1.11: Independent‘t’ test value for Total Cholesterol (mg/dl) for Experimental group and 
Control group. 
 
Test Pre-Test Post-Test 
Group 
Experimental Control Experimental Control 
158.83 158.0 153.35 167.54 
‘T’ Value .082 1.55 
P value &   Level Of 
Significance p>0.05 & Not Significant p> 0.05 &Not Significant 
5.1.12: Independent‘t’ test value for LDL in mg/dl for Experimental group and Control 
group. 
 
Test Pre-Test Post-Test 
Group 
Experimental Control Experimental Control 
94.83 99.02 85.24 102.67 
‘T’ Value .417 2.797 
P value &   Level Of 
Significance p>0.05 & Not  Significant p<0.05 & Significant 
 
 
 5.1.13: Independent‘t’ test value for HDL in mg/dl for Experimental group and Control 
group. 
 
Test Pre-Test Post-Test 
Group 
Experimental Control Experimental Control 
48.44 43.92 52.65 32.69 
‘T’ Value 1.195 4.948 
P value &   Level Of 
Significance p>0.05 & Not  Significant p<0.05 & Significant 
 
5.1.14: Independent‘t’ test value for VLDL in mg/dl for Experimental group and Control 
group. 
 
Test Pre-Test Post-Test 
Group 
Experimental Control Experimental Control 
16.28 31.80 15.81 28.89 
‘T’ Value 4.594 .500 
P value &   Level Of 
Significance p>0.05 & Significant p<0.05 & Not Significant 
 
  
 
 
5.1.15: Independent‘t’ test value for Triglycerides in mg/dl  for Experimental group and 
Control group. 
 
Test Pre-Test Post-Test 
Group 
Experimental Control Experimental Control 
75.046 78.22 75.82 74.65 
‘T’ Value .652 .186 
P value &   Level Of 
Significance p>0.05 & Not Significant p>0.05 & Not Significant 
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  DATA ANALYSIS & RESULTS 
 
6. DATA ANALYSIS AND RESULTS 
6.1. TOTAL CHOLESTEROL 
Paired t test values of total cholesterol for Experimental group: 
When the pre-test and the post test values of the group A were analysed by paired‘t’ test, the 
value was 4.30. The table value of ‘t’ at 5% level of significance for 14 degrees of freedom is 
2.145, which was lesser than the calculated value. Hence null hypothesis was rejected.     
Paired t test values of total cholesterol for Control group: 
When the pre-test and the post test values of the group B were analysed by paired ‘t’ test, the 
value was 1.035. The table value of‘t’ at 5% level of significance for 14 degrees of freedom is 
2.145, which was greater than the calculated value. Hence null hypothesis was accepted. 
Independent ‘t’ test values of  pre test total cholesterol for Experimental and 
Control group: 
When the pre-test values of the  group A and group B   were analysed by independent ‘t’ test, the 
value was .082.The table value of ‘t’ at 5% level of significance for 28 degree of freedom is 
2.048,which was greater than the calculated value. Hence it was proved that there was no 
significant difference between the groups and thus homogeneity was maintained before the 
experiment. 
Independent ‘t’ test values of  post test total cholesterol for Experimental and 
Control group: 
When the post- test values of the group A and group B   were analysed by independent‘t’ test, the 
value was 1.55.The table value of ‘t’ at 5% level of significance for 28 degree of freedom is 
2.048,which was greater than the calculated value. Hence it was proved that there was no 
significant difference between the groups and thus null hypothesis was accepted. 
 
6.2. LDL 
Paired t test values of LDL for Experimental group: 
When the pre-test and the post test values of the group A were analysed by paired‘t’ test, the 
value was 4.85. The table value of‘t’ at 5% level of significance for 14 degrees of freedom is 
2.145, which was lesser than the calculated value. Hence null hypothesis was rejected. 
Paired t test values of LDL  for Control group: 
When the pre-test and the post test values of the group B were analysed by paired‘t’ test, the 
value was .597. The table value of‘t’ at 5% level of significance for 14 degrees of freedom is 
2.145, which was greater than the calculated value. Hence null hypothesis was accepted. 
Independent ‘t’ test values of  pre test LDL for Experimental and Control 
group: 
When the pre- test values of the group A and group B   were analysed by independent‘t’ test, the 
value was .417.The table value of ‘t’ at 5% level of significance for 28 degree of freedom is 
2.048,which was greater than the calculated value. Hence it was proved that there was no 
significant difference between the groups and thus homogeneity was maintained before the 
experiment. 
Independent ‘t’ test values of  post test LDL for Experimental and Control 
group: 
When the post- test values of the  group A and group B   were analysed  by independent ‘t’ test, 
the value was 2.797.The table value of ‘t’ at 5% level of significance for 28 degree of feedom is 
2.048,which was lesser than the calculated value. Hence it was proved that there was significant 
difference between the groups and thus null hypothesis rejected. 
 
 
6.3.HDL 
Paired t test values of HDL for Experimental group: 
When the pre-test and the post test values of the group A were analysed by paired‘t’ test, the 
value was 2.43. The table value of‘t’ at 5% level of significance for 14 degrees of freedom is 
2.145, which was lesser than the calculated value. Hence null hypothesis was rejected.     
Paired t test values of HDL  for Control group: 
When the pre-test and the post test values of the group B were analysed by paired‘t’ test, the 
value was 1.964. The table value of‘t’ at 5% level of significance for 14 degrees of freedom is 
2.145, which was greater than the calculated value. Hence null hypothesis was accepted. 
Independent ‘t’ test values of  pre test HDL for Experimental and Control 
group: 
When the pre- test values of the group A and group B   were analysed  by independent ‘t’ test, 
the value was 1.195.The table value of ‘t’ at 5% level of significance for 28 degree of freedom is 
2.048,which was greater than the calculated value. Hence it was proved that there was no 
significant difference between the groups and thus homogeneity was maintained before the 
experiment.  
Independent ‘t’ test values of  post test HDL for Experimental and Control 
group: 
When the post- test values of the group A and group B   were analysed  by independent ‘t’ test, 
the value was 4.95.The table value of ‘t’ at 5% level of significance for 28 degree of freedom is 
2.048,which was lesser than the calculated value. Hence it was proved that there was significant 
difference between the groups and thus null hypothesis rejected.  
 
 
6.4.  VLDL 
Paired t test values of VLDL for Experimental group: 
When the pre-test and the post test values of the group A were analysed by paired‘t’ test, the 
value was 1.02. The table value of‘t’ at 5% level of significance for 14 degrees of freedom is 
2.145, which was greater than the calculated value. Hence null hypothesis was accepted.     
Paired t test values of VLDL  for Control group: 
When the pre-test and the post test values of the group B were analysed by paired‘t’ test, the 
value was .908. The table value of‘t’ at 5% level of significance for 14 degrees of freedom is 
2.145, which was greater than the calculated value. Hence null hypothesis was accepted. 
Independent ‘t’ test values of  pre test VLDL for Experimental and Control 
group: 
When the pre- test values of the group A and group B   were analysed by independent‘t’ test, the 
value was 4.59.The table value of ‘t’ at 5% level of significance for 28 degree of freedom is 
2.048,which was lesser than the calculated value. Hence it was proved that there was significant 
difference between the groups. 
Independent ‘t’ test values of  post test VLDL for Experimental and Control 
group: 
When the post- test values of the  group A and group B   were analysed  by independent ‘t’ test, 
the value was .500.The table value of ‘t’ at 5% level of significance for 28 degree of freedom is 
2.048,which was greater than the calculated value. Hence it was proved that there was no 
significant difference between the groups and thus null hypothesis was accepted.  
 
 
 
6.5. Triglycerides  
Paired t test values of Triglycerides for Experimental group: 
When the pre-test and the post test values of the group A were analysed by paired‘t’ test, the 
value was 0.29. The table value of‘t’ at 5% level of significance for 14 degrees of freedom is 
2.145, which was greater than the calculated value. Hence null hypothesis was accepted.     
Paired t test values of Triglycerides  for Control group: 
When the pre-test and the post test values of the group B were analysed by paired‘t’ test, the 
value was .894. The table value of‘t’ at 5% level of significance for 14 degrees of freedom is 
2.145, which was greater than the calculated value. Hence null hypothesis was accepted. 
Independent ‘t’ test values of  pre test Triglycerides for Experimental and 
Control group: 
When the pre- test values of the group A and group B   were analysed by independent‘t’ test, the 
value was .652.The table value of ‘t’ at 5% level of significance for 28 degree of freedom is 
2.048,which was greater than the calculated value. Hence it was proved that there was no 
significant difference between the groups and thus homogeneity was maintained before the 
experiment.  
Independent ‘t’ test values of  post test Triglycerides for Experimental and 
Control group: 
When the post- test values of the group A and group B   were analysed by independent‘t’ test, the 
value was .186.The table value of ‘t’ at 5% level of significance for 28 degree of freedom is 
2.048,which was greater than the calculated value. Hence it was proved that there was no 
significant difference between the groups and null hypothesis accepted.  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
DISCUSSION 
7. DISCUSSION 
Hyperlipidaemia  is now talking its place as one of the main threats to human health in 21st 
Century.  Aerobic exercise is normally recommended for reducing lipid level in the blood, but 
eccentric resistance training with aerobic exercise for lowering lipid levels in the blood is still 
lacking in clinical in clinical practise. 
 This study was conducted  with 30 subjects who fulfilled the inclusion and exclusion criteria 
were selected through purposive sampling technique and were assigned into two groups. Group 
A and Group B. The group A consist of 15 subjects performed eccentric resistance training with 
aerobic exercise and the groupB performed aerobic exercise only. Lipid profile was measured by 
haematological investigation. The scores were taken before and after 6 weeks of training. 
The statistical analysis was done using paired ‘t’ test between pre test and post test values of both 
the groups. At 5% level of significance the result showed improvement in Total cholesterol, 
HDL, LDL in group A. There is no significant improvement in group B. Independent ‘t’ test 
between post values showed significant improvement in  HDL, LDL level in the blood. 
There was a significant reduction in total cholesterol level , increase in HDL level and reduction 
in LDL level  in group A. But in group B there is no significant improvement in  any of the out 
comes.   
The exercise significantly reduce triglycerides and stimulate several metabolic enzyme systems 
in the muscles and liver to convert some of the cholesterol especially LDL to a more favorable 
form, such as HDL-cholesterol. The primary reason for elevation in  HDL is an increase in 
lipoprotein lipase activity in response to exrcise. Lipoprotein lipase accelerates the breakdown of 
the triglycerides, resulting in a transfer of cholesterol and other substances to HDL.   
 
In aerobic training, walking is one of the easiest physical activities. It an ideal exercise no matter 
with the age. It is safe and inexpensive and requires less strength than the resistance training. 
The mechanism associated with improved lipid level in eccentric resistance training with aerobic 
exercise  include biomechanical and structural adaptations of the skeletal muscles and systemic 
influences on physical activity. 
Biochemical adaptations include a upregulation of mitochondrial proteins involved in 
respiration, increased glycogen synthesis activity, and increased in GLUT4 protein content  
Facilitated fatty acid mobilization from adipose tissue through increased rate of lipolysis,  
Improved  transport of free fatty acid through the muscle fibres plasma membrane. 
Structural adaptations include increase in contractile protein content, increased size and number 
of mitochondria, increased quantity of enzymes involved in β oxidation, citric acid cycle 
metabolism, and the electron transport chain with in specifically trained muscle fiber and 
maintenance of cellular integrity and function resulting in the higher basic metabolic rate,                 
potentially greater glucose up take 
  Visceral and intra muscular fat stores is directly proportional to insulin sensitivity via fat 
specific cytokine mediated path way       
There is no significant improvement in the group B ,VLDL and Triglycerides in Group A,  
because of the lesser duration of the study and dietary factors .   
So in future, studies have to be conducted for longer duration to find the influence of eccentric 
resistance training on VLDL, Triglycerides and Total lipid levels in the blood and with  proper 
diet restrictions .  
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
SUMMARY & CONCLUSION 
 
8. SUMMARY AND CONCLUSION 
Improving the blood cholesterol level in the blood is the primary goal in the study. This study 
was carried out to find out the effect of eccentric exercise training with aerobic exercise on blood 
lipid  level in younger adults. It has been conducted with two groups, consisting of 30 subjects. 
Group A received aerobic exercise with eccentric resistance training and group B received 
aerobic exercise alone. Lipid level in the blood was measured using haematological 
investigation. Pre-test was taken before starting exercise. Post test was taken after completion of 
6 weeks of training. The statistical analysis was done using paired ‘t’ test between pre test and 
post test values of both the groups. At 5% level of significance the result showed improvement in 
Total cholesterol, HDL, LDL in group A. There is no significant improvement in group B. 
Independent ‘t’ test between post values showed significant improvement in  HDL, LDL level in 
the blood     
Based on these result it can be concluded that eccentric resistance training can be added to 
aerobic exercise to improve the cholesterol level in the blood in younger adults 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
LIMITATIONS & SUGGESTIONS 
9. LIMITATION AND SUGGESTION 
 
? This study was conducted in small size. It can be conducted with large sample size in the 
future. 
? This study included only the people with total cholesterol below 250 mg/dl. It can be 
carried out  among participants who fall into either extremes of the range. 
? This study include only the males with age ranges from 20 to 30.It can be conducted 
among participant other than this age ranges and in females also 
? In this study the treatment was given for 6 weeks only .It can be prolonged up to 6 
months. 
? In this study the eccentric exercise was given to quadriceps and biceps. For future it can 
be given for other major muscle group of upper limb and lower limb 
? In this study the homogeneity was not maintained for outcome measure VLDL before the 
experiment. It has to be maintained in future studies. 
? No diet restrictions .It has to be maintained in the future studies with proper diet charts 
? Outcome  measures  for this study was Total cholesterol, HDL, LDL, VLDL and 
Triglycerides. TC/HDL and LDL/HDL ratio will be added for future studies. 
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APPENDICES 
APPENDIX -1 (ASSESSMENT FORM) 
NAME: 
AGE: 
SEX: 
ADDRESS: 
GROUP: 
MEASUREMENT: Lipid profile 
 
 
 
 
 
 
 
 
 
S.no TEST LDL HDL VLDL Triglycerides TOTAL 
1. PRE Value      
2. POST Value      
 APPENDIX 2 
 
INFORMED CONSENT TO PARTICIPATE IN THE RESEARCH STUDY 
 
 
I __________________ voluntarily consent to participate in the research study “Effect of 
eccentric resistance training with aerobic exercise on lipid profile in younger adults” 
 
The researcher has explained me about the exercise approach in brief, the risk of participation 
and has answered the questions related to the research to my satisfaction. 
 
 
 
Signature of the applicant:                              Signature of the researcher: 
 
 
 
Signature of the witness: 
 
 
